Background: Trapeziometacarpal (TMC) arthrosis has a variety of treatment options, including nonoperative (eg, education, splint, injection) and operative management. Symptoms and limitations vary greatly among patients. The purpose of this study was to determine an association of symptoms and limitations, quantified using the Disabilities of the Arm, Shoulder, and Hand (QuickDASH) score, with treatment choice in patients newly diagnosed with TMC arthrosis. We also addressed the association of the QuickDASH score with radiographic severity and sought factors associated with higher QuickDASH scores. Methods: As part of the routine new patient intake paperwork, all new patients completed a QuickDASH form. We included 81 new patients with newly diagnosed TMC arthrosis visiting the office of 1 of 5 orthopedic hand surgeons between March 1, 2015, and November 30, 2015. Eight patients were excluded because of incomplete QuickDASH forms. Results: Based on QuickDASH tertiles, patients with a low QuickDASH score were more likely to choose education alone than patients with intermediate and high QuickDASH scores; no patients in the lowest QuickDASH tertile chose injection or surgery. Patients who chose education alone also had a lower mean QuickDASH score than patients who chose splint or surgery. Radiographic severity and other patient-related factors were not associated with greater symptoms and limitations. Conclusions: More adaptive patients (lower QuickDASH) are less likely to choose injection or surgery, irrespective of disease severity. The psychosocial factors known to correlate with greater symptoms and limitations might lead patients to feel they have fewer options or to choose more interventional options than they would if they were more at ease. In other words, inadequate attention to psychosocial factors may increase the risk of misdiagnosis of patient preferences.
Background
Trapeziometacarpal (TMC) arthrosis is highly prevalent with progressive age and a condition to which most patients adapt. 4, 8, 22 There are a variety of treatment options, including nonoperative (eg, education, splint, injection) and operative management. Symptoms and limitations vary greatly among patients who seek help for TMC arthrosis. 17 Symptoms have limited correspondence with radiographic severity or the presence of crepitation on examination. 2, 10, 12, 14, 15 Variation in symptoms and limitations is determined largely by mindset and circumstances. 1, [5] [6] [7] 9, 19, 25 Patients with greater symptoms and limitations may be more likely to choose treatments that involve risk, discomfort, or inconvenience. 1, [5] [6] [7] 9, 19, 25 The purpose of this study is to assess whether there is an association of symptoms and limitations, as determined by the Quick Disabilities of the Arm, Shoulder, and Hand (QuickDASH) score, with treatment choice in patients newly diagnosed with TMC arthrosis. We tested the null hypotheses that: (1) there is no difference in treatment choice at the initial visit (education, splint, injection, or surgery) between patients with low, intermediate, and high QuickDASH scores with newly diagnosed TMC arthrosis;
(2) the mean QuickDASH score does not differ between patients choosing the 4 treatment options; and (3) among patients with radiographs, the mean QuickDASH score does not differ between mild, moderate, and severe radiographic severity. We also studied patient factors associated with higher QuickDASH scores.
Methods
With institutional review board (IRB) approval, we used our electronic health record database to identify all new patients visiting the office of one of 5 orthopedic hand surgeons between March 1, 2015, and November 30, 2015. Inclusion criteria were adult patients newly diagnosed with TMC arthrosis. Because the International Classification of Diseases, Ninth Revision, Clinical Modification codes may not be sensitive enough to identify patients with TMC arthrosis, we chose to search for "arthrosis"-including common misspellings and synonyms-in the visit notes. All patient charts were manually reviewed to confirm the diagnosis. A total of 146 patients met these criteria. Sixty-five patients who had no or incomplete QuickDASH scores available in the medical record (because some surgeons did not start collecting and scanning the QuickDASH until recently) were excluded, which left a total of 81 patients for analysis.
Our primary outcome variable was treatment choice, which we classified as (1) education, (2) splint, (3) cortisone injection, and (4) surgery. One patient chose both splint and injection and was classified in the injection group.
Our main explanatory variable was upper extremityspecific symptoms and limitations quantified using the QuickDASH questionnaire, 3 which patients completed as part of their routine new patient intake paperwork. This validated questionnaire consists of 11 items, answered on 5-point Likert scales. The QuickDASH scores were calculated using the equation: [(sum of n responses/n) − 1] × 25], giving a total score scaled from 0 (no disability) to 100 (most severe disability) with a score of 11 points reflecting the mean score for the general US population. 3, 13, 16 QuickDASH scores were divided into patient tertiles (low, intermediate, and high) for our primary analysis and also used as a continuous variable. Scores were not calculated if more than 1 item on QuickDASH was missing. 16 A subset of 50 patients (62%) had radiographs based on surgeon practice style (1 surgeon does not obtain radiographs at diagnosis, 2 do so often, and the remaining 2 do so routinely). Radiographic severity of TMC arthrosis was graded using the system of Sodha and colleagues 22 as follows: grade 1, no or nearly no TMC arthrosis; grade 2, obvious TMC arthrosis but not severe; and grade 3, severe TMC arthrosis. 4, 22 Sociodemographic variables included age, sex, race, marital status, insurance status (Medicaid, Medicare, private, self-pay, and unknown), and household income based on postal zip code analysis ($1-$38 999, $39 000-$62 999, and ≥$63 000). Zip codes were also used to calculate the distance from patients' home to the office (miles). In addition, we collected the following variables from the patient records: affected side and other hand and upper extremity condition.
Power Analysis
A post hoc power analysis demonstrated that 81 patients provided 80% statistical power to detect a significant difference with a 2-tailed alpha of 0.05 in mean QuickDASH score between the 4 treatment options with a medium effect size of 0.38. In addition, a subset of 50 patients provided 80% statistical power to detect a significant difference in mean QuickDASH score between mild, moderate, and severe radiographic severity with a medium effect size of 0.45. This means we had enough patients to detect a difference in mean QuickDASH score between the 4 treatment options and between the 3 grades of radiographic severity.
Statistical Analysis
Continuous data were presented as means with standard deviation and categorical data as frequencies with percentages. The Kruskal-Wallis test was used to compare the QuickDASH tertiles with the 4 treatment options. The Fisher exact test and 1-way analysis of variance (ANOVA) were used for categorical variables, and the unpaired Student t test was used for continuous variables. A 2-sided P value of <.05 was considered statistically significant.
Results
Considered in tertiles, patients with a low QuickDASH score (39%) were more likely to choose education alone than patients with intermediate (8%) and high (7%) QuickDASH scores (P = .016; Figure 1 ). No patients in the lowest QuickDASH tertile chose injection or surgery. The most symptomatic and limited patients were less likely (8%) than the intermediate patients (16%) to choose injection or surgery.
The mean QuickDASH score was also significantly different between patients choosing the 4 treatment options (P = .0053; Figure 2 ). Patients who chose education alone had a lower mean QuickDASH score (mean, 23; SD, 13) than patients who chose splint (mean, 44; SD, 22; P < .001) or surgery (mean, 52; SD, 12; P = .0024) as treatment option (Table 1) .
Radiographic severity was not associated with greater symptoms and limitations: The mean (SD) QuickDASH scores were 35 (25) , 43 (28), and 44 (21) for patients with mild, moderate, and severe TMC radiographic severity, respectively (P = .53; Figure 3 ).
There were no patient-related factors associated with higher QuickDASH scores ( Table 2) .
Discussion
If the level of symptoms and limitations is associated with treatment choice at the first visit-among patients who seek medical attention for TMC arthrosis-measures such as the QuickDASH might reflect patient preconceptions regarding disease status and treatment, especially if QuickDASH scores do not correlate to radiographic disease severity. We found that patients with the lowest QuickDASH scores were often content with education and reassurance alone, the patients with intermediate scores were the most likely to choose surgery or injection, and the patients with high scores were slightly less likely to choose surgery or an injection.
We acknowledge some limitations to our study. The QuickDASH measures quantify symptoms and disability related typically to the upper extremity but not specifically TMC arthrosis. Patients might have had additional hand and arm conditions that affected their QuickDASH score, although none were brought to the attention of the doctor or were recorded in their medical history. Second, only 3 patients chose surgery after the first visit, and 2 had already had surgery on their other thumb. A larger study of patients that excludes those who had prior surgery for thumb arthrosis might have different findings. Few patients chose surgery after just 1 visit, so a study addressing factors associated with a choice of surgery would need to be very large and might have a different strategy such as treatment choice within 1 year of the first visit. Third, radiographs were only available for a subset of patients (62%), although this hypothesis was confirmatory as the limited correspondence between measures of pathophysiology and measures of symptoms and limitations is established. Finally, this retrospective study design was more susceptible to data loss, bias, and confounding compared with a prospective study. HAND 12 (5) For example, we had to exclude 8 patients because of incomplete QuickDASH forms.
In our study, radiographic severity was not associated with QuickDASH scores, which is consistent with prior studies. 2, 8, 10, 12, 14, 15, 17 A recent study showed no correlation between the Eaton-Littler radiographic stage and severity of symptoms and limitations as measured by QuickDASH. 15 We used the Sodha grading system, 22 which has adequate intraobserver and interobserver reliabilities (average kappa of 0.72 and 0.56, respectively) 22 comparable with those recorded for the Eaton-Littler classification (average kappa of 0.66 for intraobserver reliability and 0.53 for interobserver reliability). 18 If radiographic severity is not associated with QuickDASH scores, and given the strong evidence that disability correlates more with stress, distress, and ineffective coping strategies, scores are more likely to reflect adaptation and resilience. Prior studies demonstrate that a QuickDASH score greater than 55 is an indicator of an estimated diagnosis of major depression and that about 1 in 8 patients, presenting to a hand surgeon qualifies for a diagnosis of major depression. 21 Consistent with prior studies, no patient factors were associated with higher QuickDASH scores.
If psychological factors dominate QuickDASH scores, and QuickDASH scores are associated with treatment selection, modification of these psychological factors may be able to influence treatment choices. Preference-sensitive hand conditions like TMC arthrosis are often treated primarily on the basis of symptom intensity and magnitude of limitations. A better understanding of their options, and help determining their true preferences after correction of any preconceptions, might help patients in optimal management of pain and disability associated with TMC arthrosis. On the face of it, one would think that people with higher QuickDASH scores might be the most likely to benefit from surgery. But what the evidence shows is that patients with higher QuickDASH scores might have other opportunities for improved health such as greater symptoms of depression or less effective coping strategies. The reason this is important is that it may help explain dissatisfaction and continued illness after technically successful surgeries. If surgeons believe that surgery is the optimal way to improve symptoms and limitations and do not take advantage of the other opportunities, they might be surprised when some patients feel worse or are disappointed after technically successful surgery. Studies of variation in treatment suggest that surgeon characteristics and preferences have a greater influence on treatment decisions than is merited for hand arthrosis and other conditions. 11,23 Improving patient involvement in decision making by providing information at their level of health literacy, appropriate to their culture, and with balance and dispassion (using enhanced communication strategies and decision aids) is one useful approach, but more is probably needed. Our data raise concerns that patient misperceptions of TMC arthrosis may be discordant from a patient's overall health philosophy. It seems important to help patients become aware of this possibility prior to choosing surgery to limit the potential for an error in diagnosis of patient preferences. 5, 20 Future studies should focus on decision aids, 24 which may help prepare patients to make more informed and satisfying decisions that match their preferences and values. A prospective study could include measures of psychological distress (eg, symptoms of depression) and effective coping strategies (eg, pain self-efficacy) to determine whether they are related to treatment choice.
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